Application No. 10/585,355 

Amendments to the Claims: 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Currently Amended) A photomultiplier tube comprising: 
a cathode emitting electrons in response to incident light; 

a plurality of dynodes multiplying electrons emitted from the cathode, each dynode 
extending in a prescribed direction, the plurality of dynodes having a first dynode having an 
e dg e in th e pr e scribed direction and a second dynode having an e dge in th e pr e scrib e d 
dir e ction, dvnode. the first dynode receiving electrons from the cathode and multiplying the 
electrons and emitting the multiplied electrons, and the second dynode receiving the electrons 
from the first dynode and multiplying the electrons and emitting the multiplied electrons; 
electrons, the first dvnode having a first end face and a second end face opposite the first end 
face, the first end face and the second end face extending perpendicularly to the pre scribed 
direction and the second dvnode having a first end and a second end: and 

potential regulating means dispos e d in a prescribod position between the e dge of the 
first dynodo and the odgo of the second dynod e , and smoothing an equipotential surface in a 
space between the first dynode and the second dynode along the prescribed 
dir e ction. direction, the potential regulating means including a first regulating element and a 
second regulating element that is separate from the first regulating element, the first 
regulating element being located between the first end face of the first dvnode and the first 
end of the second dvnode in a direction perpendicular to the prescribed direction and the 
second regulating element being located between the second end face of the first dvnode and 
the second end of the second dvnode in the direction perpendicular to the prescribed 
direction. 
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2. (Currently Amended) The photomultiplier tube as claimed in Claim 1, 
wherein th e pot e ntial r e gulating m e ans each of the first and second regulating elements is a 
plate-shaped electron lens forming electrode dispos e d b e tw ee n the e dge of the firot dynod e 
and the e dge of the s e cond dynod e and arranged substantially parallel to a side wall of the 
first dvnod e the first and second end faces and s e parat e d separate fi-om the first dynode; and 

a voltage is applied to the oloctron l e ns forming electrod e each of the first and second 
regulating elements to produce a higher potential than the potential of the first dynode. 

3. (Currently Amended) The photomultiplier tube as claimed in Claim 2, 
wherein the plurality of dynodes further have a third dynode having an edge and another edge 
in the prescribed direction and receiving the electrons from the second dynode and 
multiplying and emitting the electrons, wherein the e l e ctron lens forming oloctrode first 
regulating element is electrically connected to the edge of the third dynod e . dvnode and the 
second regulating element is electrically connected to the another edge of the third dvnode. 

4. (Currently Amended) The photomultiplier tube as claimed in Claim 2, 
wherein the electron Ions forming el e ctrod e is separat e d first and second regulating elements 
are separate from the plurality of dynodes. 

5. (Currently Amended) The photomultiplier tube as claimed in Claim 2, fiirther 
comprising a r,econd el e ctron lens forming oloctrode a third regulating element that is a plate- 
shaped electron lens forming electrode, that is disposed between an e dg e of the first end of 
the second dynode and an edg e the edge of the third dvnode, d vHode a»d-thatis_arranged 
substantially parallel to the e l e ctron lens forming olQctrode and separated from first and 
second regulating elements, and that is separate from the second dynode; and 

wherein a voltage is applied to the s e cond electron lens forming third regulating 
element el e ctrod e to produce a higher potential than the potential in the second dynode. 
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6. (Currently Amended) The photomultiplier tube as claimed in Claim 5, 
wh e r e in the second oloctron Ions forming e l e ctrod e is int e grally formed with the e l e ctron l e ns 
forming e l e ctrode. further comprising a fourth regulating element that is a plate-shaped 
electron lens forming electrode, that is disposed between the second end of the second dvnode 
and the another edge of the third dvnode, that is arranged substantially parallel to the first and 
second regulating elements, and that is separate from the second dvnode, 

wherein the third regulating element is integrally formed with the first regulating 
element, and the fourth regulating element is integrally formed with the second regulating 
element. 

7. (Currently Amended) The photomultiplier tube as claimed in Claim 2, 
wherein the cathode, the dynodes, and the Ions forming electrode first and second regulating 
elements are disposed in a hermetically sealed vessel that is cylindrical in shape and sealed on 
both ends; 

the light enters the hermetically sealed vessel from one end thereof; 

the dynodes are concave and substantially arc-shaped, the first dynode opening 
substantially toward the one end of the hermetically sealed vessel, the second dynode opening 
substantially toward another end of the hermetically sealed vessel, and the third dynode 
opening substantially toward the one end of the hermetically sealed vessel, and the electrons 
impinge on and are emitted from inner surfaces of the dynodes; and 

the l e ns forming e l e ctrod e each of the first and second regulating elements forms a fan 
shape that follows the concave shape of the first dynode when viewed in a cross section along 
a direction orthogonal to the inner surfaces of the first dynode, second dynode, and third 
dynode. 

8. (Currently Amended) The photomultiplier tube as claimed in Claim 3, further 
comprising n r ^ Annnd e loctron l e ns forming oloctrode a third regulating ele m ent that is a plate- 
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shaped electron lens forming electrode, that is disposed between an edg e the first end of the 
second dynode and an edg e the edge of the third dvnod e and dvnode, that is arranged 
substantially parallel to the oloctron Ions forming electrode and separat e d first and second 
regulating elements, and that is separate fi-om the second dynode; and 

wherein a voltage is applied to the second e l e ctron l e ns forming electrod e third 
regulating element to produce a higher potential than the potential in the second dynode. 

9. (Currently Amended) The photomultiplier tube as claimed in Claim 4, further 
comprisin g comprising: 

a s e cond e lectron lens forming oloctrod e a third regulating element that is a plate- 
shaped electron lens forming electrode, that is disposed between an e dg e the first end of the 
second dynode and an edg e t he edge of the third dynod e and d vnode. that is arranged 
substantially parallel to the el e ctmn Ions forming e l e ctrode and s e parat e d first and second 
regulating elements, and that is separate fi-om the second dynode; and 

wherein a voltage is applied to the second electron l e ns forming e lectrod e t hird 
regulating element t o produce a higher potential than the potential in the second dynode. 

10. (Currently Amended) The photomultiplier tube as claimed in Claim 8, 
wh e r e in the second electron Ions forming o l o ctrode is integrally form e d with the o l o ctron l e ns 
forming e l e ctrod e . fiirther comprising: 

a fourth regulating element that is a plate-shaped electron lens forming electrode, that 
is disposed between the second end of the second dvnode and the other edge of the third 
dvnode, that is arranged substantiallv parallel to the first and second regulating elements, and 
that is separate fi'om the second dvnode, 

wherein the third regulating element is integrallv formed with the first regulating 
element, and the fourth regulating element is integrallv formed with the second regulating 
element. 

-5- 



Application No. 10/585,355 

1 1 . (Currently Amended) The photomultiplier tube as claimed in Claim 9, 
wher e in the second e l e ctron lens forming e l e ctrode is int e grally form e d with the oloctron l e ns 
forming e l e ctrod e . further comprising: 

a fourth regulating element that is a plate-shaped electron lens forming electrode, that 
is disposed between the second end of the second dvnode and the other edge of the third 
dvnode, that is arranged substantially parallel to the first and second regulating elements, and 
that is separate from the second dvnode, 

wherein the third regulating element is integrally formed with the first regulating 
element, and the fourth regulating element is integrally formed with the second regulating 
element. 

12. (Currently Amended) The photomultiplier tube as claimed in Claim 3, 
wherein the cathode, the dynodes, and tho Ions forming e lectrod e t he first and second 
regulating elements are disposed in a hermetically sealed yessel that is cylindrical in shape 
and sealed on both ends; 

the light enters the hermetically sealed vessel from one end thereof; 

the dynodes are concave and substantially arc-shaped, the first dynode opening 
substantially toward the one end of the hermetically sealed vessel, the second dynode opening 
substantially toward another end of the hermetically sealed vessel, and the third dynode 
opening substantially toward the one end of the hermetically sealed vessel, and the electrons 
impinge on and are emitted from inner surfaces of the dynodes; and 

th e l e ns forming electrode each of the first and second regulating elements forms a fan 
shape that follows the concave shape of the first dynode when viewed in a cross section along 
a direction orthogonal to the inner surfaces of the first dynode, second dynode, and third 
dynode. 
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13. (Currently Amended) The photomultiplier tube as claimed in Claim 4, 
wherein the cathode, the dynodes, and th e l e no forming e lectrod e the first and second 
regulating elements are disposed in a hermetically sealed vessel that is cylindrical in shape 
and sealed on both ends; 

the light enters the hermetically sealed vessel from one end thereof; 

the dynodes are concave and substantially arc-shaped, the first dynode opening 
substantially toward the one end of the hermetically sealed vessel, the second dynode opening 
substantially toward another end of the hermetically sealed vessel, and the third dynode 
opening substantially toward the one end of the hermetically sealed vessel, and the electrons 
impinge on and are emitted from inner surfaces of the dynodes; and 

th e l e ns forming oloctrod e each of the first and second regulating elements forms a fan 
shape that follows the concave shape of the first dynode when viewed in a cross section along 
a direction orthogonal to the inner surfaces of the first dynode, second dynode, and third 
dynode. 

14. (Currently Amended) The photomultiplier tube as claimed in Claim 5, 
wherein the cathode, the dynodes, and the l e ns forming e l e ctrode the first and second 
regulating elements are disposed in a hermetically sealed vessel that is cylindrical in shape 
and sealed on both ends; 

the light enters the hermetically sealed vessel from one end thereof; 

the dynodes are concave and substantially arc-shaped, the first dynode opening 
substantially toward the one end of the hermetically sealed vessel, the second dynode opening 
substantially toward another end of the hermetically sealed vessel, and the third dynode 
opening substantially toward the one end of the hermetically sealed vessel, and the electrons 
impinge on and are emitted from inner surfaces of the dynodes; and 
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the Ions forming el e ctrode each of the first and second regulating elements forms a fan 
shape that follows the concave shape of the first dynode when viewed in a cross section along 
a direction orthogonal to the inner surfaces of the first dynode, second dynode, and third 
dynode. 

15. (Currently Amended) The photomultiplier tube as claimed in Claim 6, 
wherein the cathode, the dynodes, and the lens forming electrode the first and second 
regulating elements are disposed in a hermetically sealed vessel that is cylindrical in shape 
and sealed on both ends; 

the light enters the hermetically sealed vessel fi-om one end thereof; 

the dynodes are concave and substantially arc-shaped, the first dynode opening 
substantially toward the one end of the hermetically sealed vessel, the second dynode opening 
substantially toward another end of the hermetically sealed vessel, and the third dynode 
opening substantially toward the one end of the hermetically sealed vessel, and the electrons 
impinge on and are emitted fi-om inner surfaces of the dynodes; and 

th e l e ns forming e l e ctrod e each of the first and second regulating elements forms a fan 
shape that follows the concave shape of the first dynode when viewed in a cross section along 
a direction orthogonal to the inner surfaces of the first dynode, second dynode, and third 
dynode. 

16. (Currently Amended) The photomultiplier tube as claimed in Claim 8, 
wherein the cathode, the dynodes, and the l e ns forming elec ^=ede -the first and second 
regulating elements are disposed in a hermetically sealed vessel that is cylindrical in shape 
and sealed on both ends; 

the light enters the hermetically sealed vessel fi-om one end thereof; 
th e dynodes each of the first and second regulating elements are concave and 
substantially arc-shaped, the first dynode opening substantially toward the one end of the 
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hermetically sealed vessel, the second dynode opening substantially toward another end of the 
hermetically sealed vessel, and the third dynode opening substantially toward the one end of 
the hermetically sealed vessel, and the electrons impinge on and are emitted from inner 
surfaces of the dynodes; and 

the lens forming electrode forms a fan shape that follows the concave shape of the 
first dynode when viewed in a cross section along a direction orthogonal to the irmer surfaces 
of the first dynode, second dynode, and third dynode. 

17. (Currently Amended) The photomultiplier tube as claimed in Claim 9, 
wherein the cathode, the dynodes, and the Ions forming el e ctrod e the first and second 
regulating elements are disposed in a hermetically sealed vessel that is cylindrical in shape 
and sealed on both ends; 

the light enters the hermetically sealed vessel from one end thereof; 

the dynodes are concave and substantially arc-shaped, the first dynode opening 
substantially toward the one end of the hermetically sealed vessel, the second dynode opening 
substantially toward another end of the hermetically sealed vessel, and the third dynode 
opening substantially toward the one end of the hermetically sealed vessel, and the electrons 
impinge on and are emitted from inner surfaces of the dynodes; and 

the lens forming oloctrodo each of the first and second regulating elements forms a fan 
shape that follows the concave shape of the first dynode when viewed in a cross section along 
a direction orthogonal to the inner surfaces of the first dynode, second dynode, and third 
dynode. 

18. (Currently Amended) The photomultiplier tube as claimed in Claim 10, 
wherein the cathode, the dynodes, and the l e ns forming e lectrod e the first and second 
regulating elements are disposed in a hermetically sealed vessel that is cylindrical in shape 
and sealed on both ends; 

•9- 



Application No. 10/585,355 

the light enters the hermetically sealed vessel from one end thereof; 

the dynodes are concave and substantially arc-shaped, the first dynode opening 
substantially toward the one end of the hermetically sealed vessel, the second dynode opening 
substantially toward another end of the hermetically sealed vessel, and the third dynode 
opening substantially toward the one end of the hermetically sealed vessel, and the electrons 
impinge on and are emitted from inner surfaces of the dynodes; and 

the lens forming el e ctrod e each of the first and second regulating elements forms a fan 
shape that follows the concave shape of the first dynode when viewed in a cross section along 
a direction orthogonal to the inner surfaces of the first dynode, second dynode, and third 
dynode. 

19. (Currently Amended) The photomultiplier tube as claimed in Claim 1 1, 
wherein the cathode, the dynodes, and tho lenr , forming el e ctrode the first and second 
regulating elements are disposed in a hermetically sealed vessel that is cylindrical in shape 
and sealed on both ends; 

the light enters the hermetically sealed vessel from one end thereof; 

the dynodes are concave and substantially arc-shaped, the first dynode opening 
substantially toward the one end of the hermetically sealed vessel, the second dynode opening 
substantially toward another end of the hermetically sealed vessel, and the third dynode 
opening substantially toward the one end of the hermetically sealed vessel, and the electrons 
impinge on and are emitted from inner surfaces of the dynodes; and 

tho l e nr , forming electrode each of the first and second regulating elements forms a fan 
shape that follows the concave shape of the first dynode when viewed in a cross section along 
a direction orthogonal to the inner surfaces of the first dynode, second dynode, and third 
dynode. 
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20. (Currently Amended) The photpmultiplier tube as claimed in Claim 2, 
wher e in th e first dynode furth e r has another e dge opposite tho edge of tho first dynod e in the 
proscribed dir e ction and tho s e cond dynod e furth e r has anoth e r edg e opposite the e dge of th e 
first dynodo in tho proscrib e d dir e otion, Claim L 

wherein th e potential r e gulating m e ans each of first and second regulating elements 
has a pair of p late-shaped electron lens forming e l e ctrod e s, ono of tho pair of plat e shap e d 
e l e ctron lens forming electrodes boing arranged betw e en the edge of the first dynod e and th e 
e dg e of th e s e cond d>Tiod e and th e oth e r of th e pair of plato shaped electron lens formi ng 
e l e ctrodes b e ing arrang e d betw ee n th e another e dg e of the first dynode and th e another edge 
of th e s e cond dvnod e . electrodes. 

21 . (Currently Amended) The photomultiplier tube as claimed in Claim 20, 
wherein the pair of p late-shaped electron lens forming electrodes face each other. 
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